Abstract. We give a complete description of nite dimensional sel njective algebras of Euclidean tilted type over an algebraically closed eld whose all nonperiodic Auslander{Reiten components are almost regular. In particular, we describe the tame sel njective nite dimensional algebras whose all nonperiodic Auslander{Reiten components are almost regular and generalized standard.
1. Introduction. Throughout the paper K denotes a xed algebraically closed eld. By an algebra is meant a nite dimensional K-algebra (associative, with an identity). For an algebra A, we denote by mod A the category of nite dimensional right A-modules, by D : mod A ! mod A op the standard duality Hom K (?; K), by ? A the Auslander{Reiten quiver of A, by ? s A the stable Auslander{Reiten quiver of A, obtained from ? A by removing the nonstable vertices and arrows attached to them, and by A and ?
A the Auslander{Reiten translations D Tr and Tr D, respectively. We shall identify an indecomposable module from mod A with the vertex of ? A corresponding to it. A connected component C of ? A which coincides with its stable part C s is said to be regular. An algebra A is called tame if the indecomposable A-modules occur, in each dimension d, in a nite number of discrete and a nite number of one-parameter families. Moreover, if there is a common bound for the numbers of one-parameter families then the algebra A is said to be domestic. Finally, by a Dynkin (respectively, Euclidean) quiver we mean a quiver without oriented cycles whose underlying graph is a Dynkin graph A m , D n , E of an algebra B, where Let be a nite connected quiver without oriented cycles, H the path algebra K of , T a tilting H-module and B = End H (T ) the associated tilted algebra of type . An The paper is organized as follows. In Section 2 we formulate our main results. Section 3 is devoted to a description of some two-parametric tilted algebras of extended Euclidean type playing a fundamental role in our investigations. In Section 4 we complete the proofs of our main results. Finally, in Section 5 we present several examples illustrating our considerations.
For basic background on the topics considered here we refer to 2, 9, 12, 22, 23].
The paper has been written during the authors stay at the University of Bielefeld, supported by SFB 343 ( rst named author) and the Alexander von Humboldt Foundation (second named author). The main aim of the paper is to prove the following facts. 3. Tilted algebras of extended Euclidean type. The aim of this section is to describe a class of two-parametric tilted algebras with almost regular connecting component, playing the crucial role in our investigations.
We shall assume (without loss of generality) that all considered algebras are basic. For such an algebra B, there exists an isomorphism B ' KQ=I, where KQ is the path algebra of the Gabriel quiver Q = Q B of B and I is an admissible ideal in KQ. Equivalently, B = KQ=I may be considered as a K-category whose object class is the set Q 0 of vertices of Q, and the set of morphisms B(x; y) from x to y is the quotient of K-space KQ(x; y), formed by the linear combinations of paths in Q from x to y, by the subspace I(x; y) = KQ(x; y) \ I. An algebra B with Q B having no oriented cycles is said to be triangular. A full subcategory C of B is said to be convex if any path in Q B with source and target in Q C lies entirely in Q C . Finally, for a vertex x of Q B , we shall denote by P(x) = P B (x) and I(x) = I B (x) the indecomposable projective B-module and the indecomposable injective B-module corresponding to x, respectively. In order to obtain conditions for one-point extensions and coextensions of algebras to be representation-in nite we shall use vector space category methods (see 21, 22, 23] ). Recall that a vector space category K is a K-category together with a faithful functor j ? j : K ! mod K. Given a vector space category K , the subspace category U(K ) is de ned as follows: its objects are triples (V; X; '), where V is an object of mod K, X is an object of K , and ' : V ! jXj is a K-linear morphism. A morphism from (V; X; ') to (V 0 ; X 0 ; ') in U(K ) is given by a pair ( ; ), where : V ! V 0 is a Klinear map, : X ! X 0 is a morphism in K , and j j' = ' 0 . An example of a vector space category is provided by the additive category add KS of the incidence category of a partially ordered set S. For a nite partially ordered set S we have the following known result due to M. Kleiner In the proof of our rst proposition we will need additive functions starting and stopping at a given indecomposable module. Let B be a tilted algebra of Dynkin type and X be an indecomposable B-module. The In the second case, M is a direct sum of two indecomposable modules X 1 and X 2 canonical, the algebra D is said to be a canonical two-parametric tilted algebra . Note that each canonical two-parametric tilted algebra is of extended Euclidean type, but in Section 5 we exhibit an example of a two-parametric tilted algebra of extended Euclidean type with almost regular connecting component which is not canonical.
The following lemma will allow us to reduce our considerations to the sincere case. We de ne A(p; q; r; s), p; q; r; s 1, as the bound quiver algebra A(p; q; r; s) = K 1 (p; q; r; s)=I(p; q; r; s), where I(p; q; r; s) is the ideal generated by p 1 , We are now able to prove the following fact. containing exactly one encircled vertex and all the vertices which are not encircled. In addition the numbers p, q, r, s must satisfy the condition (p + r; q + s) = (3; 3); (3; 4); (3; 5); (4; 3); (5; 3), and then it follows that D or its opposite algebra belongs to one of the families E 0 (p; r; s) and E 00 (p; q; r; s). Now we de ne the families A(u; v; w; t), D 0 (u; w), D 00 (u; w), E 0 (u; w; t), E 00 (u; v; w; t) of algebras announced in Section 2. We denote by 1 
containing the vertex y, and the original vertex is the identi ed with the vertex y. The integer u is the sum of p and the number of arrows in the quivers denoted by squares with a horizontal bar and the integer v is the sum of q and the number of arrows in the quivers denoted by squares with a vertical bar. Analogically, using r (respectively, s) and quivers denoted by circles with a horizontal (respectively, vertical) bar we de ne w (respectively, t). Similarly we de ne the quiver 2 (u; v; w; t), u; where the meaning of semigraphical sings is the same as above. We also de ne the numbers u, v, w, t in the same way as before.
Further, D 00 (u; w) = K 2 (u; 2; w; 1)=I 00 (u; w), u Thus it follows that D is a canonical two-parametric tilted algebra.
We have the following obvious consequence of the above proposition. Corollary 3.6. If B is a domestic tubular extension (respectively, coextension) of a canonical tame concealed algebra, then B is the left (respectively, right) end algebra of a canonical two-parametric titled algebra. Remark 3.7. An alternative proof of Proposition 3.5 can be done using the Bongartz{Happel{Vossieck list of tame concealed algebras 7, 15] . Namely, Proposition 3.1 and Corollary 3.2 imply that the convex tame concealed subcategories of canonical two-parametric tilted algebras are not Schurian, and hence have to be canonical. Thus we may classify all canonical twoparametric tilted algebras without considering the sincere case. However, since the Bongartz{Happel{Vossieck list is established using computer programs, for a completness of the proof, we have decided to present here its longer but direct version. Recall, that an algebra C is called Schurian if dim K Hom C (P 1 ; P 2 ) 1 for any indecomposable projective C-modules P 1 and P 2 . 16] ). The implication (iv) ) (iii) follows from the fact that if B is a domestic tubular extension of a canonical tame concealed algebra then B is the left end algebra of a canonical twoparametric tilted algebra, by Corollary 3.6. The implications (iii) ) (ii) and (ii) ) (i) are obvious. This nishes the proof. B . For any positive integer n, consider the sel njective algebra A n = b B=( n ). Note that A n is the bound quiver algebra given by the quiver given by the quiver ? A has exactly two nonperiodic components, both of them almost regular, one containing the projective module P(1), and the second one the projective module P(5). Moreover, ? A has two P 1 (K)-families of quasi-tubes (the stable parts are tubes), one of them containing P(2), P(3), P(4), P(7), and the second one containing P(6), P(8), P(9). Example 5.3. We shall present now an example of a sel njective algebra of Euclidean tilted type whose Auslander{Reiten quiver admits a nonperiodic almost regular component (even with an extended Euclidean section) and also a nonperiodic component which is not almost regular. Let .
